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2 (57) Abstract: A guide catheter has properties that promote enhanced visibility of the guide catheter using fluoroscopic or ultrasonic 
imaging techniques. The tip of the guide catheter may incorporate a material that is both fluoro and echo visible. The first material 
also may be provided in various amounts along the length of the guide catheter. In addition, the guide catheter may incorporate a 
reinforcing braid that includes one or more strands of a second material that is radio-opaque. As a result, the result guide catheter 

^ achieves improved radio-opacity and echogenicity. 
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GUIDE CATHETER 

The invention relates generally to catheters and, more particularly, to guide 
catheters for introducing catheters, electrode leads and the like into the body of a patient. 
Guide catheters are used to place catheters, electrode leads and the like in desired locations 
within the body of a patient. A guide catheter typically includes an elongated sheath that 
is inserted into a blood vessel or another portion of the body. A catheter or lead is 
introduced through an inner channel defined by the sheath. 

When the catheter or lead is intended to remain in the body for an extended period of time, 
the sheath is typically removed. To ease removal, some guide catheters are constructed to 
permit longitudinal slitting. Specifically, the proximal end of the catheter may be fitted 
with a slitting instrument that serves to slit the sheath along its length. The slitting 
instrument facilitates removal of the sheath from the body of the patient, leaving the 
catheter or lead in place. 

To enable precise positioning of a catheter or lead, the guide catheter often comprises 
fluoro or echo visible materials. Using fluoroscopic or ultrasonic imaging techniques, the 
physician can visualize the guide catheter, and place the catheter or electrode lead in a 
desired position. Guide catheters typically incorporate radio-opaque or echogenic 
materials to promote visibility. Unfortunately, some of the materials can make slitting the 
guide catheter for removal more difficult. 

SUMMARY 

The invention is directed to a slittable guide catheter with properties that promote 
enhanced visibility of the guide catheter using fluoroscopic or ultrasonic imaging 
techniques. The tip of the guide catheter may incorporate a material that is both fluoro and 
echo visible. The fiTst material also may be provided along the length of the guide catheter. 
In addition, the guide catheter may incorporate a reinforcing braid that includes one or 
more strands of a second material that is radio-opaque. As a result, the guide catheter may 
achieve improved radio-opacity and echogenicity. 

The first material may take the form of jet-milled tungsten carbide that is 
incorporated in polymeric segments forming an outer sheath of the guide catheter. The 
tungsten carbide may be added to the polymeric material in the amount of approximately 
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40 to 75 percent by weight The jet milled tungsten carbide material offers exceptional 
echogenicity and, when added to the polymeric material, permits ready slitting along the 
length of the guide catheter. 

The second material may take the form of platinum iridium, gold, tantalum, 
platinum, tungsten carbide, and other radio-opaque materials. The second material is 
formed into strands that are braided among steel strands forming a reinforcing braid for 
the guide catheter. Incorporation of a relatively small number of strands, e.g., one to three 
strands, can significantly improve fluoro visibility of the guide catheter. 

In one embodiment, the invention provides a guide catheter comprising an 
elongated sheath having proximal end, a distal tip, and an inner lumen sized to 
accommodate travel of medical components. The guide catheter further includes a first 
material in the distal tip, wherein the first material is radio-opaque and echogenic, and a 
second material in a wall of the sheath, wherein the second material is radio-opaque. 

In another embodiment, the invention provides a guide catheter comprising an 
elongated sheath having proximal end, a distal tip, and an inner lumen sized to 
accommodate travel of medical components, and a first material in the distal tip, wherein 
the first material is radio-opaque and echogenic, and includes tungsten carbide particles 
having an average diameter of less than 500 nanometers. 

In an added embodiment, the invention provides a guide catheter comprising an 
elongated sheath having proximal end, a distal tip, and an inner lumen sized to 
accommodate travel of medical components, and a reinforcing braid formed in a wall of 
the sheath, wherein at least one of strand in the reinforcing braid is formed from a radio- 
opaque material. 

The invention can provide a number of advantages. In particular, the invention is 
capable of promoting enhanced visibility of a guide catheter using both fluoroscopic and 
ultrasonic imaging techniques. This feature provides a physician with flexible imaging 
options. The guide catheter can be used by physicians who prefer fluoroscopic imaging, 
for example, as well as those who prefer ultrasound. In each case, the physician may 
select the same guide catheter without regard to the desired imaging modality. 

The use of a single material as an additive to enable both fluoroscopic and 
ultrasonic imaging allows the overall additive level to be lower, which tends to preserve 
the mechanical properties of the composite blend and the slittability of the guide catheter. 
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In this manner, the first material can be loaded into the polymeric sheath material in 
amounts that promote visibility but maintain slittability. Also, the second material can be 
integrated with a conventional reinforcing braid without adversely affecting slitting. 
These advantages are generally in contrast to radio-opaque bands and other features that 
can make the guide catheter difficult to slit for removal. 

The details of one or more embodiments of the invention are set forth in the accompanying 
drawings and the description below. Other features, objects, and advantages of the 
invention will be apparent from the description and drawings, and from the claims. 

BRIEF DESCRIPTION OF DRAWINGS 
FIG. 1 is a perspective view of a guide catheter. 

FIG. 2 is a cross-secticmal side view of the guide catheter of FIG. 1 illustrating 
incoiporation of a radio-opaque and echogenic material in the distal tip. 

FIG. 3 is an enlarged cross-sectional side view of the distal tip of the guide catheter shown 
in FIGS. 1 and 2. 

FIG 4 is a side view of the guide catheter of FIG. 1 with an exposed illustration of a 
reinforcing braid with radio-opaque strands. 

FIG. 5 is a cross-sectional view of the inner lumen and sheath of the guide catheter of FIG. 
1. 

DETAILED DESCRIPTION 

FIG. 1 is a perspective view of a guide catheter 10. As shown in FIG. 1, guide 
catheter 10 includes a proximal end 12, distal tip 14, and an elongated sheath 16 extending 
between the proximal and distal ends. Guide catheter 10 is sized for insertion into a 
lumen, such as a blood vessel, within the human body. Guide catheter 10 defines an inner 
channel (not shown in FIG. 1) through which other elements such as catheters and 
electrode leads may be inserted. A luer fitting 1 8 and handle 20 may be coupled to 
proximal end 12 of catheter 10. A slitter (not shown) may be positioned near proximal 
end 12, e.g., adjacent handle 20. 
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FIG. 2 is a cross-sectional side view of the guide catheter of FIG. 1 illustrating 
incorporation of a radio-opaque and echogenic material in the distal tip of guide catheter 
10. As shown in FIGS. 1 and 2, sheath 16 may include a number of sheath segments 22, 
24, 26, 28, 30, 32 disposed along the length of catheter 10. Sheath 16 may be formed to 
provide either a straight or pre-bent shape to guide catheter 10, depending on the desired 
end application. 

Sheath 16 is made from a material that permits slitting along the length of catheter 
10 and promotes maneuverability. In particular, each sheath segment 22, 24, 26, 28, 30, 
32 may be constructed of a polymeric material, such as polyether block amide, nylon 
block polymer, silicone, or polyurethane, as well as composites or mono-polymers. An 
example of one suitable polymeric material is the polyether block amide marketed under 
the trademark PEBAX® and commercially available from Atofina Chemicals Inc., of 
King of Prussia, Pennsylvania. 

Guide catheter 10 is constructed to exhibit properties that promote enhance 
visibility of the using fluoroscopic or ultrasonic imaging techniques. With reference to 
FIG. 1, sheath segment 22 forms a distal tip of guide catheter 10, and incorporates a 
material that is both fluoro and echo visible. The material also may be provided along the 
length of the guide catheter. For example, the material may be distributed continuously 
along the length of catheter 10 or at intermittent positions. 

The material incorporated in distal tip 22 is tungsten carbide, which exhibits both 
radio-opacity and echogenicity. For enhanced echogenicity, the tungsten carbide may be 
jet milled and have an average particle size of less than approximately 500 nanometers 
and, more preferably, less than approximately 200 nanometers. The particle size may refer 
generally to a diameter of width of the tungsten carbide particles, although spherical 
particles are not necessary. Particle sizes in the above ranges may provide increased 
surface area for reflection of ultrasonic energy, thereby enhancing visibility of portions of 
guide catheter 10 in which the particles are dispersed. At the same time, tungsten carbide 
is highly radio-opaque, and facilitates fluoroscopic imaging of guide catheter 10. 

The same tungsten carbide particles can be incorporated along the length of guide 
catheter 10 in sheath segments 24, 26, 28, 30, 32. In particular, the tungsten carbide 
particles can be dispersed in polymeric material that is molded or extruded to form sheath 
16. Alternatively, in one embodiment, the tungsten carbide may be provided in sheath 
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segment 22 in distal tip 14 and sheath segment 24, with the remaining sheath segments 26, 
28, 30, 32 carrying barium sulfate particles. 

Each sheath segment 22, 24, 26, 28, 30, 32 may be constructed from a similar 
material with a similar concentration of tungsten carbide particles. However, sheath 
segments 22, 24, 26, 28, 30, 32 may have different hardness characteristics. As a 
particular illustration, sheath segments 22, 24, 26, 28, 30, 32 may be constructed from 
PEBAX material with 25, 35, 55, 63 and 72 Shore D hardnesses, respectively. The 
tungsten carbide particles can be added to sheath segments 22, 24, 26, 28, 30, 32 in a 
concentration on the order of approximately 40 to 75 percent by weight without 
significantly degrading the overall mechanical properties of guide catheter 10. 

As one particular example, the tungsten carbide may be added to the polymeric 
material in the amount of approximately 70 to 75 percent by weight and, more preferably, 
approximately 73 to 74 percent by weight. In an exemplary embodiment, the jet milled 
tungsten carbide material is added to the polymeric material in a weight of approximately 
73.2 percent by weight. A concentration of 73.2 percent by weight (tungsten carbide 
particles to PEBAX™ Shore D material corresponds to a concentration of approximately 
15 percent by volume. The barium sulfate particles may be added to sheath segments 26, 
28, 30, 32 in the amount of approximately 25 to 35 percent by weight and, more 
preferably, approximately 30 percent by weight. 

The jet milled tungsten carbide particles offer exceptional echogenicity and, when 
added to the polymeric material, permit ready slitting along the length of guide catheter 
10. For these reason, in determining the concentration of tungsten carbide particles, it is 
desirable to balance the degree of echogenicity against the slittability of sheath 16. As 
more tungsten carbide particles are added to segments 22, 24, 26, 28, 30, 32, the material 
forming guide catheter 10 becomes difficult to process and, in some cases, difficult to 
maneuver for insertion into and removal from the body of a patient. A guide catheter 10 
constructed as described herein retains desirable mechanical properties, enabling ease of 
maneuverability and atraumatic use. 

FIG. 3 is an enlarged cross-sectional side view of distal tip 14 of guide catheter 10. 
As shown in FIG. 3, distal tip 14 may comprise a sheath segment 22 that is separated from 
sheath segment 26 by in intermediate sheath segment 24. Sheath segment 24 may provide 
a spacing "x" between sheath segments 22, 26. In particular, a reinforcing braid (not 
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shown in FIG. 3) may extend along substantially the entire length of guide catheter 10 and 
be embedded between inner and outer walls of sheath 16. However, the distal end of the 
reinforcing braid terminates in sheath segment 26, and does not extend into distal tip 14. 
The distance V may be on the order of 0.25 to 0.35 inches (0.64 to 0.89 centimeters). 

FIG. 4 is a side view of guide catheter 10 with an exposed illustration of a 
reinforcing braid 34. Reinforcing braid 34 is substantially tubular in shape, and includes 
an inter-woven array of strands 40. Braid 34 may be formed between inner wall 36 and 
outer wall 38 of sheath 16. To promote visibility, some of the strands may be radio- 
opaque. In particular, in the example of FIG. 4, two strands 42 are formed from a radio- 
opaque material. The radio-opaque material use in strands 42 may be formed from a 
variety of materials such as platinum iridium, gold, tantalum, platinum, tungsten carbide, 
and the like. Strands 42 may be formed from a variety of conventional materials such as 
steel. Thus, the radio-opaque material is formed into strands that are braided among the 
steel strands. Incorporation of a relatively small number of strands, e.g., one to three 
strands, can significantly improve fluoro visibility of the guide catheter. 

FIG. 5 is a cross-sectional view of the inner channel 44 and sheath 16 of guide 
catheter 10. Incorporation of strands 42 promotes visibility but does not significantly 
affect the mechanical properties of guide catheter 10. With strands 42, guide catheter- 10 
remains readily slittable, unlike other types of guide catheters that may use radio-opaque 
marker bands. In addition, use of radio-opaque strands 42 offsets the need to provide 
additional radio-opaque material within walls 36, 38. This is advantageous because 
loading excessive amounts of radio-opaque material into walls 36, 38 can also make the 
material forming sheath 16 difficult to process. 

Various embodiments of the invention have been described. These and other 
embodiments are within the scope of the following claims. 
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CLAIMS: 

1 . A guide catheter comprising: 

an elongated sheath having proximal end, a distal tip, and an inner channel to 
accommodate travel of a medical component; 

a first material in the distal tip, wherein the first material is radio-opaque and 
echogenic; and 

a second material in a wall of the sheath, wherein the second material is radio- 
opaque. 

2. The guide catheter of claim 1 , wherein the first material comprises tungsten 
carbide. 

3 . The guide catheter of claim 1 , wherein the first material comprises jet- 
milled tungsten carbide particles. 

4. The guide catheter of claim 1 , wherein the distal tip is formed of a 
polymeric material, and the first material comprises tungsten carbide particles distributed 
within the polymeric material. 

5. The guide catheter of claim 4, wherein the tungsten carbide particles are 
distributed within the polymeric material in the amount of approximately 70 to 75 percent 
by weight. 

6. The guide catheter of claim 4, wherein the tungsten carbide particles are 
distributed within the polymeric material in the amount of approximately 73 to 74 percent 
by weight. 

7. The guide catheter of claim 4, wherein the tungsten carbide particles have 
an average diameter of less than approximately 500 nanometers. 

8. The guide catheter of claim 4, wherein the tungsten carbide particles have 
an average diameter of less than approximately 200 nanometers. 

9. The guide catheter of claim 4, wherein the sheath includes a number of 
sheath segments extending along the length of the guide catheter, and each of the sheath 
segments is formed of a polymeric material containing tungsten carbide particles. 

1 0 . The guide catheter of claim 1 , further comprising a reinforcing braid 
formed within the sheath, wherein the second material forms at least one strand in the 
reinforcing braid. 
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1 1 . The guide catheter of claim 1 0, wherein the second material comprises a 
material selected from the group consisting of platinum iridium, gold, tantalum, platinum, 
and tungsten carbide. 

12. A guide catheter comprising: 

an elongated sheath having proximal end, a distal tip, and an inner lumen sized to 
accommodate travel of medical components; and 

a first material in the distal tip, wherein the first material is radio-opaque and 
echogenic, and includes tungsten carbide particles having an average diameter of less than 
500 nanometers. 

13. The guide catheter of claim 12, wherein the first material comprises jet 
milled tungsten carbide particles. 

14. The guide catheter of claim 12, wherein the distal tip is formed of a 
polymeric material, and the first material comprises tungsten carbide particles distributed 
within the polymeric material. 

15. The guide catheter of claim 14, wherein the tungsten carbide particles are 
distributed within the polymeric material in the amount of approximately 70 to 75 percent 
by weight. 

16. The guide catheter of claim 14, wherein the tungsten carbide particles are 
distributed within the polymeric material in the amount of approximately 73 to 74 percent 
by weight. 

17. The guide catheter of claim 14, wherein the tungsten carbide particles have 
an average diameter of less than approximately 200 nanometers. 

18. The guide catheter of claim 14, wherein the sheath includes a number of 
sheath segments extending along the length of the guide catheter, and each of the sheath 
segments is formed of a polymeric material containing tungsten carbide particles. 

19. The guide catheter of claim 18, wherein the polymeric material comprises a 
polyether block amide. 
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